Reduction of intrinsic contractile reserves of the left ventricle by Escherichia coli endotoxin shock in guinea-pigs.
To test the hypothesis that cardiodynamic responses during endotoxemia are limited by intrinsic myocardial dysfunction, we studied contractile properties of isovolumic left ventricular (LV) preparations isolated from E. coli endotoxin-shocked guinea pigs. Compared to control hearts, shock hearts developed significantly lower LV systolic pressures (54 +/- 7 v. 84 +/- 2 mmHg; P less than 0.001) and maximal rates of LV pressure rise (+dP/dtmax; 886 +/- 106 v. 1246 +/- 39 mmHg/s; P less than 0.006) and fall (-dP/dtmax; 702 +/- 98 v. 1103 +/- 26 mmHg/s; P less than 0.001). The LV mechanical disadvantage of shock hearts was not correlated with changes in beating frequency, active state duration, or tissue water content; neither was it surmounted by pyruvate nor by maximally effective increases in coronary flow, diastolic stretch, or extracellular Ca2+ concentration. These findings suggest that endotoxin pathogenesis encompasses a decrease in intrinsic contractile reserves of the left ventricle, and that the resulting changes in myocardial contractile mechanisms may underlie cardiac involvement in endotoxin shock syndromes.